During orthodontic treatment, demineralization of the enamel adjacent to brackets is a frequent incidence as a consequence of poor oral hygiene. These demineralizations cause white spot lesions on the tooth surfaces of most orthodontic patients, which does not only result in an unaesthetic appearance but also endangers the success
of the orthodontic treatment. 1, 2 The brackets and other fixed orthodontic appliances are pointed out as one of the main cause for these undesirable lesions since they facilitate the bacteria accumulation by providing retentive areas. 3 Previous studies 2, 3 have shown that, in orthodontic patients enamel demineralization could develop only in just one month. At the onset of orthodontic treatment for the patients who lack proper oral hygiene, highly filled sealants can be used during bonding procedure in order to prevent or decrease demineralization. [4] [5] [6] However, in the absence of good oral hygiene during orthodontic treatment, orthodontists should take additional protective measures to minimize formation of white spot lesions.
Previous studies proved the effectiveness of fluoride regimens like varnish, gel, rinse, and dentifrice, 3, 7, 8 but among these methods the use of fluoride rinses that rely on patient compliance might be insufficient and provide only limited benefit in preventing demineralization. 7, 8 On the other hand, it has been shown that varnishes provide high concentration of fluoride to decrease enamel demineralization both in vitro and in clinical trials. [9] [10] [11] [12] [13] [14] They have the advantage of adhering to enamel surface longer than other topical fluoride products, which indicates that their ability to increase fluoride uptake in enamel is better. 15 This will provide prevention against demineralization while allowing the clinician to use proven high bond strength composite resins for bonding. Also, the clinical application is easy and their thorough prophylaxis is not required. 16 
Duraflor
TM is a fluoride varnish that contains 5% sodium fluoride. Its contact with the enamel Allow the formation of calcium fluoride on the tooth surface that prevents demineralization. Besides forming calcium fluoride, it also provides fluoride reservoir on the enamel surface against cariogenic acid attacks over a longer period of time. 9, 17, 18 Enamel Pro ® Varnish is another 5% sodium fluoride varnish that additionally contains amorphous calcium phosphate (ACP) formula. Unlike Duraflor TM , it delivers ACP to enamel to encourage the formation of hydroxyl-apatite to enhance remineralization and thus prevents the loss of enamel due to demineralization. 19 It is likely that applying ACP containing varnishes onto enamel surface around brackets will reduce caries incidence. Sudjalim et al 20 found that, using 9000 ppm NaF or caseine phosphopeptide -amorphous calcium phosphate on the bracket base together with Transbond TM XT diminishes enamel demineralization risk.
Recently, some studies pointed out that the composition of caseine phosphopeptide with ACP has more effective anti-cariogenic effect since it stabilizes calcium and phosphate compounds. 21, 22 Caseine phosphopeptide-amorphous calcium phosphate compound increases the calcium and phosphate level in the saliva exceedingly and thus reduces the caries incidence and enhances the effect of topical fluoride. 23, 24 The aim of this in-vitro study was to compare the effects of 5% NaF containing Duraflor TM and 5% NaF -ACP containing Enamel Pro ® Varnish on enamel demineralization around orthodontic brackets.
MAtErIALs And MEtHods
Extracted seventy-two non-carious premolars for orthodontic reasons were used in this study. Their buccal surfaces were intact without any cracks or white spots. After the removal of any remaining soft tissue with a scaler, the teeth were stored in 0.1% thymol solution until use. Before experimental use the enamel surfaces were polished with a nonfluoridated pumice and water, rinsed with deionized water and dried with compressed air.
The buccal surfaces of the teeth were conditioned with 38% phosphoric acid (Etch-Rite; Pulpdent Corporation, Watertown, Massachusetts, USA) for 30 seconds followed by thorough washing and drying. Transbond™ XT (3M/Unitek, Monrovia, CA, USA) primer was applied on the etched enamel and polarized for 20 seconds, and brackets were placed on the middle third of the enamel parallel to the long axis with Transbond™ XT adhesive resin. After removing any residual adhesive around brackets with a dental scaler, the specimens were light-cured for 40 seconds with Mectron Starlight pS LED (Mectron s.p.a., Carasco, Italy). The teeth were then allocated to three groups of twenty four as one control and two study groups. The control group received no topical fluoride application after bonding. In the study groups two fluoride varnishes, Enamel Pro ®
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Varnish (Premier Dental, PA, USA) and DuraflorTM (Medicom, Montreal, Canada), were applied on the teeth adjacent to brackets as recommended by their manufacturers and allowed to dry for 5 minutes.
All specimens were then immersed separately in 2 ml demineralization solution for 96 hours in an incubator at constant temperature of 37°C, with the solution changed every 4 hours. The immersion of the samples in the caries solution for 96 hours represents approximately 3 months of real time. 20 The content of the solution used in this study is the same that was used by Gillgrass et In order to assess the mineral loss on the enamel surface, microhardness test was done after the completion of 96 hours. The crowns were separated from the roots and hemi-sectioned vertically in the buccal-palatal direc¬tion, through the center of the bracket base with a 15 HC (large) wafering blade on an Isomet low-speed saw (Buehler ® Lake Bluff, llliniois, USA). The half-crown sections were embedded in acrylic resin so that the cut surface was exposed ac¬cording to the methods reported previously (Figure 1) . 25, 26 Throughout the study, samples were kept in humid conditions to avoid drying. 27, 28 After serially polishing the samples, demineralization lesions were assessed by microhardness profiles across the cut surface with a micro¬hardness tester (Micromet 5114, Buehler ® , Lake Bluff, llliniois, USA) fitted with a Vickers diamond. Analyses were done under a 200 g load for 5 seconds as reported by Moura et al 26 Fifteen indentations were made in each half crown. Three regions were selected as; edge of the bracket base (0 µm) and at 100 and 200 µm distant to (occlusal side) For per region 5 indentations were made at 10, 20, 40, 70 and 90 µm from the external surface of the enamel (Figure 1 
rEsuLts
In our study, the statistical differences of microhardness tests that were applied on the buccolingual surfaces of the teeth are given in Table  1 . The results show that statistically significant diffe¬rences were observed between depths in each group except for the control group.
In the Enamel Pro ® Varnish, Duraflor Nalbantgil, Oztoprak, Cakan, Bozkurt, Arun values were significantly higher than 90µm depth (P=.012). There were no significant differences between other groups (P>.05).
In the Duraflor TM group at the bracket edges (0 µm) and the regions 100 and 200 µm, statistically significant differences were observed between 10, 20, 40, 70 and 90 µm depths. (P=.0001). Microhardness values of 10µm depth were significantly higher than 20µm, 40µm, 70µm, 90µm depths at region 0 µm (P=.041, P=.002), Microhardness values of 20µm depth were significantly higher than 40µm, 70µm, 90µm depths; (P=.002, P=.004) whereas, 40µm values were significantly higher than 70µm and 90µm depths (P=.034, P=.002). At the 90µm depth microhardness values of the bracket edge (0 µm) were found lower than the 100 and 200 µm regions. There were no significant differences among rest of the groups (P>.05).
dIscussIon
The main causes of enamel demineralization during orthodontic treatment are the mineral content of the enamel, bacterial plaque accumulation and diet of the patient. 25 Demineralization may be prevented or reduced by decreasing the effects of these causes. Although the preventive methods like toothpastes and mouth rinses are effective, they had not been entirely successful since they depend on patient compliance. 4, 29 Therefore, during the last years studies are being made to develop methods that do not need patient compliance. The studies concerning the effects of fluoride varnishes showed that they are much more effective in preventing acid attacks not only due to their high fluoride concentration, but also they have the property of adhering to the enamel surface longer than other topical fluoride products. 30 For these fluoride varnishes to be effective, they should be applied by the clinician regularly not only because the high fluoride is enough for preventing decalcification, but also there should be a constant fluoride reservoir in the mouth. , it inhibits demineralization by making "amorphous calcium phosphate crystals" and forming "apatite" on enamel surface.
In a study, Schumacher et al 34 exhibited that a biologically active material containing ACP might inhibit demineralization by the way of releasing cavity fighting components including calcium and phosphate similar to our findings.
Skrtic et al 19 reported that 71% of mineral content of demineralized teeth might be recovered by the use of ACP-filled composite resins, which is similar to our finding for Enamel Pro ® Varnish group showed higher microhardness values between all the regions and at all depths when compared to the control group.
Skrtic et al 19, 35 and Antonucci et al 36, 37 found out that the ACP-filled polymers were very suitable to release saturated levels of calcium and phosphate ions for the formation of hydroxyapatite crystals, which is very effective both in inhibiting demineralization and enhancing remineralization.
The higher affinity of ACP to fluoride makes it capable of releasing nearly four times as much fluoride to oral environment when compared to the conventional transparent varnishes. Because ACP stabilizes the calcium and phosphate ions in the saliva, it inhibits demineralization of enamel and even dentin. 21, 22 In our study, no statistically significant difference was found between Enamel Pro ® Varnish and Duraflor TM groups (P>.05), whereas, these two study groups showed significantly higher microhardness levels than Control (Transbond TM XT) at all regions and depths. Enamel Pro ® Varnish and Duraflor TM had similar effects in inhibiting and preventing demineralization of enamel.
Similar to our findings, Dunn 38 concluded that ACP containing materials are very effective in preventing demineralization due to inadequate oral hygiene and microleakage and also in accelerating the remineralization of the decalcified teeth.
Also, Uysal et al 39 found that Aegis-Ortho material that contains ACP is effective in preventing demineralization resulting from inadequate oral hygiene and microleakage. However, its bonding strength was found less than Transbond TM XT. The findings of the present study suggest that both ACP-containing fluoride varnishes and traditional fluoride varnishes are effective in preventing demineralization of the teeth due to poor oral hygiene. Future in vivo studies, examining the efficacy of these varnishes in preventing enamel demineralization, appear warranted.
concLusIons
With the limitation of this in-vitro study, It is concluded that fluoride-containing varnishes are very effective in both preventing and inhibiting demineralization since they have high fluoride concentration. Duraflor TM (5% NaF) and Enamel Pro® Varnish (5% NaF + ACP) had similar effects for inhibiting and preventing demineralization of enamel.
rEFErEncEs
